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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for a 
nitride semiconductor like a blue light emitting diode 
or a blue laser diode and an element with the substrate, 
in which an element structure is formed on the nitride 
semiconductor substrate with a flat face. 

SOLUTION: A first nitride semiconductor with a film 
thickness of at least 20 ^m or above is grown on 
different kinds of substrate having a step-shaped 
off-angle with an off angle of at least 0.05° or above so 
that step-shaped steps 21 and 22 with a terrace width of 
several hundreds to several thousands jim are formed on 
its surface. The terrace part 21 is very flat, and when 
an element structure is deposited thereon, a threshold 
current is made lower and a yield and reliability in 
element can be improved. In a laser element 
manufacturing step, a direction of the steps 21 and 22 
are made in parallel with a direction of oscillation so 
that the element is not formed on the steps 21 and 22, 
and at the same time, a yield can be improved. 
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1 x 1 020/cm3K-"/L^pMA 10.3G a0.7N<t 0 
40 ^>Spi^^7 7l6 0 8 J 3 0 0 t>nhn-AO 

yU:lttio p«*t77 p 1 6 0 8<ORfli0. 1 
miAT, $<bC»it<{i5 0 0t>^bn-Att 

Tx Si»4 L< (4 3 0 0*y?X h n — Aj^Tl-CTM 
-T^o 0. 1 //mi^W^Rjp-CffiSS-^^k, pi^ 
t7"/i6 0 8t(:^77^^A^t<4:^ ^b b b 14 

50 oAv^fk»#*#)l* f «;ftLu<v^*c>"e*4o ai 
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13 

Oft*Jt* f *Sv^A 1 GaNi3<JMtl>tLDif 
(±%«L^i"< 0flx.tf, Y«**0. 2£l±OAlY 

G a1-YNT*abfL(f 5 0 0 t>^x h d-aUTCHS 
n-t^JU^o pI#t7-/I6 0 8ORfOT 

[0 0 4 9] {prntifJ Kg 6 0 9) /<> Y*f 

t7 7'X^^^-^ P I^t7 7l6 0 8 X D'hSv^ 

MgtlXl 0 20/cm3K-7°L^:pMG aNi*)44 
piWK16 0 9S:0. 1 m^RI^-eiacft** 
& c ClOSti, ffitt»Ojfe;«r>f K»fc LTflsfflU n1ig 
jt^T'f KB 5 tHC< G aN, InGaNtftft?« 

X b u-A- 5 ^ nu HC!ffiL<(i2 0 0^/^ 

tv^^^Kltltftfflt^o £*>p«*2r>f KJili 
iltf (iM g *o p SrK-T^Ltp lo^ii t 

1 OlR0 f *2OlO^4 < fc 4 

[0050] (pi^77 KS 6 1 0 ) Mgil 
X 1 0 20/cm3K-*7 <, LfcpMA 1 0.2G a0.8N X «9 & 
4*l<7)Ss 2 0*>^X hn-At, Mg* 1 X 1 0 
19/cm3K-^LfcpMG aN<t ») 5r4»20«, 2 0 

p m<omti&m x *)%z>pm?9y vme 1 o£j&ft2 

4o :opil!^97 KI6 1 OORSt#i:R56L^ 
1 0 0*>y* ftr-AELt. 2 M m&T, ZblZ 
$JiL<ii5 0 0*>^X hn-Ml±, 1 ^ mBLTT 

£v- 0 i/:ni^77Ki6 0 5(7)«l:^:pI^»* 

[0 0 5 1] ttlfrT-JftiU 1 4> p{SSU£&- t 

[0 0 5 2] fi^«it^#PS^*i-4«14S^*i"4 
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74 

tr S £ f) & 4 p 183 * ? v KJf £S8:tt 4 Z t Him 

[0053] (p!n>^^M61 1) mmz, Mg 
70 £2X1 020/cm3 K-*/L/cpSG a N<t I) pffl 
n>^^H61 1*1 5 0*>^X h n-AC0)]lJ?T- 
tl^«o pIn>^^MIi5 0 0*>^hn- 
AiJlT. S^USFi L<ti4 0 0*>^* hn-Atl 

[0 0 5 4] KJS^Tfft, leSSWt^^t, 

^iMs^BfCK 7 0 octr-- 1 ; >viff^\ P 

• * $ b iz mm.it-t %> o r--M>^f£, 

20 K4^^K^L, iI2(C7^i-«t-)U, RIEgf 
Ci^f±lOpl^>^^M6 1 It, pfl|^77 
Ki6 10t*X7f>^LT, 4 ^ mO* h 

[0 0 5 5] 'J7 v [II 2 U^cf <fc ^ U y v 
^h^'fT'Sr^tU, ^'j7y^h7>fyoHfl 
(:IHll/:pl^77Ki6 10^x 7 f >^Lt, n 
50 «®6 1 5 Sr^ffi-t^<§ nffln>?^ M 6 0 3^SI 

[0 0 5 6] 'J y vtlO^IlIN i /A u J: *9 
4piM6 1 4 Srfftt^o ^fcU. 0 2 U^-f «fc 7 Up 
lfi6 14^1<pI^77Kl6 10, pflj=f>** 
M6 11 OftffiUS i 02£ ^^4«S16 1 3 Srjfc 

j&u £0*6*1*6 1 3 HLtpii6 1 4 tmnm 

IzmWtLtzp^y VmUe 1 2S:ff^i-4o -Mlif 

i ^ ^4 nfg6 1 5 SrMt^o 
40 [0 0 5 7] SIf St, ^^-/AC0^-7r-f T^«0 
il^If It 5 0 ^mgKOf^CLfcft, t77^ 
70MI-Ox-A4»paLT> ^O^^ffi^*®M<h 

4o Lrt*U *»W3OJ:9i:^7A* t 0. 3° *?l|co 
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15 

[0 0 5 8] [^*0O6] 4TW9k<n*VT>7 

is fit »^>tLfcv— ifaR^mn* 
[0059] mmm i] me (i*«wo«s*ac * 

«S*^-r«*»fW0"e*4o BIT. 0 6*7CU*46WI 
7 Cov^RBtio 

[0 0 6 0] t77-f7lSOt77>^W^ = 
0. 7° -C*^>- b Sr^T*jfiffll4 tBttCLX, M 
ftW**#*#afeK 7 0 3 (S i K-7'GaN) SrfisR 

HJfcl&J 4 Ult^T-r ^ ^aSO^pffltt^flt^UJeft LT 23 
0. ifc^US«6iiJt^<Tfel3i!i* s BS:*>> -r^XiJg^ 
t(iotv^: 0 CO«)i-/>*M0 VPE^fiORfD 

tiJEitoffi (^f7*/tt^aiS:ft^I) 1 0 

5 0TC-CS i * 1 X 1 018/cm3K-^LfcG a N X 0 

;^7rl7 0 2{*«#9 0 0 T^JiOffiffltrlSftSHtr 

[0 0 6 1 ] £*>tC »20/N f y7rl 7 0 2 OJidBt 
92 0*>n h*-^ I n0.4 

G a0.6N «fc <9 &£ffittB 7 0 7. IBW 0 . 3 // m<DM 
g K-^A 1 0.2G a0.8N J: »9 pffll^ ? -y KB 7 1 
0. IRffO. 5//mOMg K-^GaNi !?&&p«n 
M7 1 1 illli:S*S^o 

[0 0 6 2] f^iil^^^^2^77rl 7 0 2 - 
pffljn>^^ M7 1 lJSSfiL 

pi^77K!7 10, P HJn>?* ]>B7 1 1 £1&*g; 

tfi:ui"^o ^?>f£> p«=*>** M7 l mfrbx-y 

[0 0 6 3] J.y^>^. pIn>^^M7 1 
^ffiOtitJ^ffiUN i / A ui^ ^>it7fe140 p 7 
14*2 0 0t>^bn-AORIt*MU f^p 
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WU7 1 40±U, **>T*<f yfm<n^y K1£S 7 1 2 
[0 0 6 4] p«tf>««J£j£ffe, t7r^7l«f?:i 

iLtian/:^i<7)iftWifi7 o 3<omw£m 

nlM7 1 5^:0. 5//mOllt1Mt^)o 
[0 0 6 5] ZOtk. nIIl^^X^70X, *1 
oaft^F^NMfcB 3 OMI (10 1-0) t . f<7)MI 
USt&BtrflfilU 3 0 0 // mftOL EDf 7 "7°£f# 
£ Q ^OLEDIi2 OmAUjS^T, 5 2 0 nmOife 
10 Sfejfcfc^U t77/^W0. 0 5-0. 3° (Oft 

WiSUitRLT, H1i«S£(ifB:<$:iK Vf tftffi:* 
[0 0 6 6] 

«a&K± K Jfcft S * fit t «^S#B 0$f^7tDv 
[HffiOffl^^ta^] 

[[212] *ffeWO*S^J:4***fflv^-Sfk%**fr 

30 [EU] *l§^o-^tt^Iu^^afbti*^^-^ 

[15] *»^0-**«U«4a<k»**ffV--if* 
[16] *»WO-**fli:«4Bft»*l*L E D* 
Ilf^ORlB] 

21 ' ■ ' 'T7^ 

2 2 SM (t) 

2 3 • • • -*flU6«i;tt*trfbftfc&£ (S) 

40 2 0 1, 4 0 1, 6 0 1, 7 0 1 Mtt^lR 

7 0 2 • • • • tfr2<D/*v y 7i 

2 0 3, 5 0 3, 6 0 3 ( nffl a > 9 5 Y B) , 703 
.... ^ 1 ^aft®**^ (ftf fc«**#»«) 

6 0 4 ^77^ KlLB 

505, 605 - • • • nffl^7 7Kl 
5 0 6, 6 0 6 • ■ • • nWtJfJ KB 

507, 607, 707 - • ■ • i&ttB 

508, 608 - • • • 3r ^ ? "/B 

5 0 9, 6 0 9 • pflljfc^ KB 
50 5 1 0, 6 1 0, 7 1 0 p«^7 7Kl 
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5 11, 6 11, 7 11 
5 12, 6 12, 7 12 
513, 613 



i7 



pH=3 > 9 9 h 



(10) 



5 14, 6 14, 7 14 
5 15, 6 15, 7 15 



1* 
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* P 



mm 



mi] 



[B2] 



[13 3] 



A B 





21 22 




[114] 



[H5] 



SllipflMi'HI' 

510:pffi?7?h* 
509:pftJ 

508 



506ni a; jfe* 
S05:n£S*7?K 

503:mi<Og<fcte^ilHfc 

S1S:n« 




[B6] 



712 



714 



rW////////////////////////; 



711 
710 
707 
702 





-701 



7n > h^-yOSI 

F 9 - A (##) 5F041 AA44 CA04 CA05 CA23 CA34 

CA35 CA40 CA46 CA49 CA57 
CA65 

5F045 AA04 AB09 AB14 AB17 AD13 
AD14 AD15 AF02 AF03 AF04 
AF09 AF13 BB08 BB16 CA11 
CA12 DA53 DA54 DA55 HA16 

5F073 AA45 AA55 AA74 AA83 CA07 
CB05 CB07 DA05 DA33 EA28 
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